In collaboration with local election officials, we conducted a randomized field experiment in which postagepaid envelopes were provided to a random sample of 10,000 permanent vote-by-mail (VBM) voters in San Mateo County, California, in advance of the November 2, 2010, general election. We find that the treatment generated statistically significant but unexpected effects: postage-paid envelopes increased the probability that voters cast their ballots in person and decreased the probability that they cast their ballots by mail. These offsetting effects meant that the intervention produced no net change in voter turnout. We find that this pattern of countervailing effects is strongest among voters who frequently voted by mail in the past, those potentially most susceptible to disruptions in routine. Post-election interviews support the idea that the postage-paid envelopes created confusion for some voters. The results suggest that reforms designed to increase turnout by decreasing voting costs may have the unintended effect of disrupting routines.
voter turnout, subsequent evaluations have found these effects to be relatively small. For example, states that changed their registration requirements so that voters could register closer to (or on) Election Day saw relatively small gains in voter turnout (Knee and Green 2011) , as did states that adopted early voting or no-fault absentee voting (Berinsky 2005; Gronke 2008 ). Costs matter, but there is a growing sense among those who study policy interventions that costs matter less than initially supposed.
This article contributes to the literature on transaction costs and turnout in two ways. The first is methodological. In contrast to previous research on voting costs, which has primarily relied on observational data, the research presented here is based on a randomized field experiment that varies the convenience of voting for some voters: a county registrar delivered ballots that could be mailed without postage to randomly-selected permanent absentee voters. The use of random assignment helps overcome one of the main impediments to causal inference-uncertainty about whether jurisdictions that introduce a policy innovation have the same expected potential outcomes as jurisdictions whose policy remains unchanged. The second contribution relates to the policy implications of our intervention. Our intervention was designed to increase voter turnout by lowering transaction costs, but any change in voting procedures inevitably imposes transaction costs on those who must adapt to the new system. Our experiment does not allow us to estimate each of these effects separately, but we are able to study behavioral outcomes that speak to the net change in transaction costs. Surprisingly, postage-paid envelopes increased the probability that voters cast their ballots in person and decreased the probability that they cast their ballots by mail. This pattern turns out to be most pronounced among subjects with the most experience with voting by mail in prior elections, which we interpret as evidence that the introduction of postage-free ballots created some confusion among voters, who subsequently cast their ballots in person to be sure their votes were recorded. In other words, those voters most accustomed to voting by mail experienced the greatest disruption in routine. This interpretation is supported by a series of open-ended interviews conducted several months after the election with local voters who were shown both standard mail-in ballots and postage-free mail-in ballots.
This article is structured as follows. We begin by describing the experimental design: the electoral context, the procedure used to assign permanent absentee voters to treatment and control groups, and the outcome measures used. We next describe the experimental intervention, which was designed and implemented by the county registrar. We then discuss the empirical results for the entire sample of 148,840 registered voters, followed by results broken down according to voters' prior experience with voting by mail. Prompted by the counterintuitive result that postage-free envelopes increased inperson voting, we describe a series of open-ended interviews designed to shed light on voters' perceptions of the old and new envelopes. We conclude by discussing the implications of this experiment for policy interventions designed to lower the transaction costs of voting.
EXPERIMENTAL DESIGN

Setting
The experiment was conducted in San Mateo County, California, during the November 2, 2010 general election. This election had competitive top-of-the-ballot contests, including the gubernatorial race between Republican Meg Whitman and Democrat Jerry Brown, as well as the Senate race between Democratic incumbent Barbara Boxer and Republican challenger Carly Fiorina. A number of high-profile ballot measures were also decided, including a proposal to legalize marijuana (Proposition 19) and a proposal to suspend California's global warming law until economic conditions improved (Proposition 23).
Subjects
Our treatment group consisted of 10,000 permanent absentee voters (PAV) selected at random from the list of all 148,840 permanent absentee (vote-by-1 This uncertainty is reduced but not altogether eliminated by recent studies of natural experiments, such as the imposition of arbitrary population cutoffs (Pettersson-Lidbom 2011) or jurisdictional boundaries (Keele 2011) , because the research design leaves open the question of whether self-selection or other unobserved processes cause potential outcomes of treated and untreated voters to vary systematically. See Green et al. (2009) for an overview.
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mail) voters in San Mateo County. Assignment of voters to the treatment was clustered by household.
In other words, all voters registered at the same address received the same set of voting instructions. 2 PAV not assigned to receive the treatment comprised the control group. As shown in Table 1 , the randomization produced the expected similarity on observable characteristics between the treatment and control groups. Differences between treatment and control conditions across a host of demographic and political variables-age, party registration, voting history-were substantively small and statistically insignificant despite the power to detect small differences in a sample of this size.
Treatments
Treatment-group individuals were sent a postagepaid envelope with their absentee ballot. In addition, instead of receiving the usual insert of voting instructions, individuals in the treatment group were sent the insert that San Mateo County sends to voters assigned to mail-only precincts, for which the county always provides postage-paid envelopes. The front sides of the inserts sent to voters were identical between the treatment and control groups (see Figure 1) . The instructions on the back of the inserts sent to the treatment group voters noted that postage was not required, as shown in Figure 2 , while control group voters were provided standard instructions as shown in Figure 3 . The prepaid envelopes and appropriate instruction sheets were inserted into the ballot mailings and were sent out in the same manner as the control-group ballots. This aspect of the experiment was handled directly by staff at the San Mateo County Registrar's office and their vendor, with no direct involvement by the authors. All costs of the experiment, including the printing of the treatment envelopes and inserts, and postal fees, were then reimbursed to the county.
3
Outcome measures
After Election Day, we obtained an updated voter file from the San Mateo County Registrar of Voters, which provided validated turnout information for individuals in our treatment and control groups. San Mateo County records whether each voter cast a ballot by mail, in person on Election Day, or in person during the early voting period. 4 With this information, we determined whether subjects voted and, if so, how they cast their ballots.
RESULTS
First, we consider the effect that the treatment had on turnout. We find that turnout was nearly the same in the treatment and control groups. In the treatment group, turnout was 75.0 percent, compared to 74.8 percent in the control group (see the first row of Table 2 ). The difference is not statistically significant ( p = 0.609, two-tailed).
However, the overall null effect on turnout is the combination of two equal and opposite effects of the treatment. As shown in the second row of Table 2 , individuals in the treatment group who voted were Some voters may have returned their VBM ballots by hand, delivering them inside the sealed envelope to a polling place. These voters are noted as having voted by mail; the county has no method for distinguishing between VBM ballots that are hand delivered versus those that arrive via the U.S. Postal Service.
less likely to have done so using their absentee ballot (68.6 percent versus 70.2 percent, p = 0.001) but more likely to have done so at their polling place, either via regular ballot or provisional ballot (6.2 percent versus 4.8 percent, p < 0.001). Given the low baseline turnout rate of vote-by-mail (VBM) voters who choose to vote in person, this increase is large. VBM voters were 25% more likely to vote in person due to the treatment. In order to integrate information about whether and how subjects voted, we estimate a multinomial logistic regression model where we specify three categories of turnout: abstained (baseline category), voted at polling place, and voted by mail. As shown in Table 3 , there is a strong positive effect of the treatment on people voting at their polling place ( p < 0.001) and a negative but insignificant effect on voting by mail. This alternative specification clearly indicates that the treatment effect that emerges is an increase in the propensity to vote in person.
Although the treatment was intended to make voting by mail more convenient and less costly, the results indicate that targeted voters were actually less likely to use the provided (postage-paid) envelopes than were individuals in the control group, who were not provided free postage. We looked for hints about the underlying causes for this result by considering other variables in the voter file, as described below.
EVIDENCE OF THE MECHANISM
Based on the results, we hypothesized that voters may have been unsettled by the change to their normal voting routine. First, the language in the insert used by the county may have been confusing. The Second, voters who had consistently used their own stamps to mail in absentee ballots in past elections may have noticed the change in procedure and been thrown off by it. County staff reported after the election that a few voters had called their office with the concern that something was wrong and that they may have received the postage-paid envelope in error. Evidence from on-line chats regarding absentee voting also supports this proposition (Yelp 2011) . Consistent with previous research on policy interventions that disrupt habitual behavior (Wood, Tam, and Witt 2005; Verplanken and Wood 2006; McNulty, Dowling and Ariotti 2009; Brady and McNulty 2011; Bergman and Yates 2011; Kousser and Mullin 2007; Meredith and Malhotra 2011) , this disruption to the usual voting procedure may have caused some VBM voters to alter their previously habitual behavior and instead vote in person.
To provide evidence on whether this kind of change to routine could explain our results, we 
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considered a series of comparisons between subgroups in our sample. Our large sample size makes it possible to conduct face-valid experimental comparisons between voters with different levels of experience with voting by mail. If voters' routines were disrupted, we would expect that voters with more experience with voting by mail would be the ones most likely to vote in person upon receiving the postage-paid envelopes.
To measure prior experience, we examined each voter's participation in previous elections using data from the statewide voter registration database. We recoded voting history from five recent elections ( June 2010 , November 2009 , November 2008 , June 2008 , and February 2008 into an index of ''VBM experience,'' with values ranging from zero to five. For example, a voter with a value of five voted by mail in all five previous elections. We then estimated linear probability models predicting turnout, voting by mail, and in-person voting with the treatment indicator and a host of covariates, 5 running separate regressions for the different values of VBM experience.
6 Figure 4 presents the treatment effects and associated 95% confidence intervals. The effect of the treatment on overall turnout generally decreases as VBM experience increases, with a negative treatment effect among voters who had voted absentee in all five of the previous elections. Consistent with our hypothesis, the free postage decreased the probability of voting by mail for voters with the most VBM experience (three or more times). The treatment appears to have caused these voters to shift to in-person voting. The effects of the treatment on voting by mail and voting in person were weak for voters with VBM experience of two or less. The postage-paid envelopes and instructional inserts appear to have affected the voting behavior of only those voters who had substantial experience with voting by mail, suggesting that the treatment disrupted those voters' routines.
In order to assess this apparent interaction more rigorously, we also estimated multinomial logits where we again defined voting as a three-outcome variable (abstained as the baseline category, voted in person, or voted by mail). The independent variables are a treatment group indicator, our index of VBM experience (0-5 times), and the interaction between these two variables. As shown in Table 4 , there is a positive and significant interaction term for voting in person ( p = 0.032), indicating that voters with more experience voting by mail were more likely than those with less experience voting by mail to vote in person in response to the postage-paid envelopes. For voting by mail, the interaction term is negative and statistically significant ( p = 0.003), suggesting that the treatment caused voters with more VBM experience to be less likely to vote by mail compared to those with less VBM experience.
One concern with the previous results is that VBM experience is related to voting by any means, so that the interaction term is picking up the effect that the treatment has according to overall voting propensity rather than the effect it has according to experience specifically with voting by mail. To address this concern, we estimated the multinomial logit only for people who had voted (by any method) in each of the previous five elections. By doing so, we focused on a group of people with the same level of voting experience, and we compared the effect of VBM experience among that group. This comparison is made somewhat more difficult by the fact that 89.7% of people in our sample of absentee voters who voted in the Covariates included: dummies for whether the voter was a registered Democrat or Republican (baseline category includes those registering with a third party or as Decline-to-State), dummy variables indicating whether the voter had voted in the five previous elections, age (with missing values recoded to zero), and an indicator representing whether age was missing for the voter. Note that this last variable represents an intercept shift for voters for whom age was missing, allowing us to include them in the regression model and not waste data.
6
Due to limited sample size, we pooled voters whose VBM experience values were 0 and 1. previous five elections voted by mail. Nevertheless, running the multinomial logit from Table 4 just for the five-time voters indicates that the treatment reduced voting by mail specifically for those voters with the most previous VBM experience (see Table 5 ). Compared to people who had voted by other means, we find that people with VBM experience were not significantly different in terms of their propensity to vote in person, but significantly less likely to vote by mail ( p = 0.017). Combined with the results from Table 4 , the results clearly indicate that the postage-paid envelopes made people with VBM experience less likely to vote by mail.
QUALITATIVE INTERVIEWS
As Sherlock Holmes once remarked, ''The temptation to form premature theories upon insufficient data is the bane of our profession'' (Doyle 1993: 852) . We needed more data. To supplement our statistical results, we conducted qualitative interviews to understand why a significant number of habitual VBM voters did not use the postage-paid envelopes. This approach is similar to the county's method of conducting usability studies to test how real poll workers interact with printed polling place instructions or how citizens interact with the Elections Office website.
7 A random sample of 500 individuals from the treatment and control groups was selected to receive a recruitment postcard. The postcard offered $25 for 15 minutes to help San Mateo County, and provided a website address and other contact information for one of the author's offices.
The website provided a pull-down menu of appointments; those registering were then contacted by email and given details about when and where to go, and what to expect. Participants were told that the research study in which they were participating was meant to help San Mateo County get feedback on its vote-by-mail materials in order to improve them.
8 This process yielded a total of 15 completed interviews, conducted between May 23 and June 8, 2011.
After signing an informed consent form, participants were shown the standard and experimental VBM instructional inserts and envelopes. For each set of materials, they were asked how they would respond to the mailing and whether there was anything about the materials that could be improved to make them easier to use. If they did not notice the instructions referring to postmarks, participants were then asked specifically to read the part of the insert that included this line, and asked if they thought this section of the instructions might be improved. Upon completion of the interview, each participant was debriefed and paid $25 cash. The length of each interview ranged from 10 to 40 minutes.
Several themes emerged during the interviews. First, most participants noted that they usually do not read the instructions-they are familiar with the process. Several participants noted that they did not even remember that the inserts were included with their ballots; others noted that they might read the instructions if something seemed wrong. Second, more than half (9 of 15) of the participants were confused by the language about postmarks, but not in the manner in which we had hypothesized. The source of the confusion-and, we believe, the source of the counterintuitive statistical results presented above-is that many voters do not know what a postmark is. Several specifically asked if the postage-paid markings on the experimental envelope constituted a postmark. In one particularly revealing interview, Mr. Choy, 9 an elderly Asian American voter, read the instructions, looked at the postage-paid envelope again, then turned to the interviewer while pointing to the envelope and asked, ''this one is the postmark?'' Another participant, Mr. Dunn, a middle-aged white man, read the section and commented, ''Postmark-why would you want to mention that at all? The assumption is that the alternative is a stamp, so people might think 'I can use a stamp or a postmark.''' Other participants had similar comments: Mrs. Choy, an older Asian American woman, was so clearly flustered by the ''postmark'' instructions that she declined to comment; her daughter, who was also present, said that her mother was very confused. Other participants were also put off by the language about postmarks; rather than saying that they would be confused, they phrased their concerns as related to third parties: The discussion of postmarks turns out to be common among the instructions issued by California election officials. We collected the VBM inserts for all 58 counties in the state. In 38 of those counties, the inserts mention postmarks in the instructions, which may be a source of confusion.
Participants also commented on the instructional inserts and envelopes more generally. Mr. Reviv, a middle-aged white man, commented, ''People don't read instructions until something doesn't work.'' Mr. Dunn noted, ''People look at that and their eyes glaze over.'' When viewing the second set of instructions, accompanying the postage-paid envelope, Ms. Minter, an older white woman, noted, ''I would double-check it [the instructions] because I'm used to putting a stamp on it.'' Mrs. Mata noted, ''I've been doing it so many years. I don't even remember the instructions.'' Other participants noted that the instructions are too long, and that everything important is on the envelope. ''I probably won't be reading it if it's a lot of words,'' said Ms. Choy. ''Keep it simple. I have a million things to do. Keep it short and to the point,'' said Ms. LeMay. Kimball and Kropf (2005) note that the reading level for ballot instructions often far exceeds the reading abilities of registered voters. Our qualitative interview data confirm this finding, and pinpoints a problem with the use of the word ''postmarks. '' 10 The resulting confusion may have caused some experienced VBM voters to vote at their local polling place. Evidence for this conclusion is three-fold. First, voters do not read the instructions unless something seems to be wrong. Some long-time VBM voters, expecting to need to provide a stamp, saw something was different with the envelope and turned to the instructional inserts. Second, voters reading the instructions for some clue to why the envelope was unfamiliar were then faced with a sentence that they did not understand: ''Sorry, by law, postmarks are not allowed.'' For voters unfamiliar with this word, the new envelope was now suspect. Third, some of these voters-enough to cause a statistically significant effect in our quantitative results-chose not to use the postage-paid envelope and instead go to their local polling place, thus assuring that their votes would be counted. As Ms. Minter commented, ''I know I have to do it right or it's not gonna count.'' Hence, the disruption in voting routines appears to have affected the voting behavior of some people 10 Some participants noted other sections of the ballot that were also beyond their reading comprehension, such as not understanding the meaning of the word ''gubernatorial'' on the top of the instruction sheet. because they were worried that their vote was not going to count.
CONCLUSIONS
In collaboration with local election officials, we conducted a randomized field experiment in which postage-paid envelopes were provided to a random sample of 10,000 permanent VBM voters in San Mateo County, California, in advance of the November 2, 2010, general election. The intervention that was implemented in our experiment has been considered by legislators in California and has already been implemented in Hawaii, Minnesota, and Nevada.
11
We expected the provision of postage-paid envelopes to have a positive effect on turnout among permanent absentee voters. The increased return rate of postage-paid versus postage-required envelopes is well documented by prior experiments (Armstrong and Lusk 1987; Price 1950) . In today's environment of e-mail, e-bills, and other electronic forms of communication, stamps and ''snail mail'' are less common.
12 Thus, fewer individuals have stamps readily available. Anecdotal evidence supports the theory that some individuals with intentions of participating fail to do so for lack of a stamp (Burbanks 2010; Yousuf 2010) . Although the cost in dollars to post a ballot is quite low, the increased convenience of a postage-paid envelope and the psychological impact of knowing that one need not ''pay'' to vote led us to predict that the treatment would result in a higher turnout rate. However, we found that the average treatment effect on turnout was zero.
Our results provide a cautionary tale for election administrators and get-out-the-vote (GOTV) researchers. First, while the intervention was designed to produce a small change in the cost and convenience of voting by using the registrar's own mailings, it nevertheless appears to have caused a disruption in voting procedures among some voters. Future research should assume that voters, particularly experienced ones, will notice when something is different with the normal voting process. Consequently, researchers and practitioners should take steps to ensure that their interventions do not result in voters becoming confused or suspicious.
That such disruptions can depress turnout is consistent with findings from previous research using natural experiments in California to estimate the effect of assigning voters to all-mail precincts.
13 Kousser and Mullin (2007) find that voters assigned to vote by mail in November 2000 and November 2002 were less likely to vote than those who had the option, as usual, to vote at a physical polling place; Meredith and Malhotra (2011) find an effect of similar magnitude for the February 2008 presidential primary. Bergman and Yates (2011) find an even larger, negative effect of forced vote-by-mail on turnout in four elections between 2006 and 2008. In another set of natural experiments, McNulty, Dowling, and Ariotti (2009) and Brady and McNulty (2011) found that turnout was depressed for individuals whose polling places were changed-a different, but still notable disruption in routine. In 2009, the change was due to a consolidation of polling places for a May 2006 school budget referendum in upstate New York. In 2011, the change was due to the special california gubernational recall election in October 2003. The intervention tested here-changing the VBM mailers and envelopes-similarly disrupted routine. While our experiment was designed to reduce the cost of voting by making it more convenient, any such effect was outweighed by the increased costs associated with requiring voters to learn new procedures. Such a mechanism may also be at play in recent findings by Monroe and Sylvester (2011) showing that low-propensity voters are less likely to respond to requests to become permanent voteby-mail voters: the cost of learning how to do so may outweigh the subsequent reduced cost of participation.
11 These states provide postage-paid envelopes to absentee voters. Eligibility varies by state. Minnesota only offers absentee voting to individuals who can document that they are unable to vote in person, e.g., due to illness, disability, or religious observance (Office of the Minnesota Secretary of State 2011). Nevada offers no-fault absentee voting, but absentee status must be renewed in writing every calendar year (Clark County, Nevada 2011). Hawaii allows permanent no-fault absentee voting (Hawaii Office of Elections 2011). Of California's 58 counties, 12 provide postage-paid envelopes for returning vote-bymail ballots. 12 Mail volume at the United States Postal Service declined 20 percent between FY07 and FY10, continuing a trend in the declining use of the mail; officials cite ''electronic alternatives'' as responsible for the trend (Yousuf 2010) . 13 To estimate these effects, Kousser and Mullin (2007) and Meredith and Malhotra (2011) utilize the discontinuity caused by a law enabling county registrars to assign precincts with less than 250 voters to be mail-only precincts. Second, our findings highlight the importance of writing voting instructions at a basic level with language that all voters will understand. While all voteby-mail ballots must include guidelines as to how to ensure ballots are received in time to be counted, there is other language that could be substituted for the word ''postmark'' that might be more universally understood. As described earlier, we collected VBM instructions for all 58 counties in California. While 38 use the word postmark, others do not, instead simply noting that ballots must be received by Election Day. One improvement to San Mateo County's voting materials, suggested by a number of participants in the qualitative phase of this research, is simply to eliminate the sentence about not accepting postmarks, leaving the two surrounding sentences about the deadline for receiving ballots and the recommended deadline for mailing them.
Our findings offer new insights into voter turnout. Our attempt to increase turnout by decreasing the costs of voting by providing free postage and making voting more convenient appears to have failed because it also disrupted VBM voters' routines. These effects were most acute among those who had the most experience with voting by mail. While the usual cues were altered, leading people to read (perhaps for the first time) the instructional insert included with their VBM ballot, this disruption nonetheless did not deter some from voting in person and ensuring that their ballot was submitted.
In addition, the experiment has important implications for future efforts to increase voter turnout. First, subtle aspects of how policy changes are communicated may substantially affect how voters respond. Indeed, our results point to the need for more care with the wording of ballot instructions. Second, changes to voting procedures and materials should be highlighted, rather than hidden, in order to ensure that voters familiar with the process are not made suspicious. In this case, a sticker or post-it attached to the treatment envelope noting ''NEW-No Stamp Needed!'' might have helped ease voter concerns.
